The wilty tomato mutant Jfacca, the normal cultivar Lycopersicon escukntum Mill. Rheinlands Ruhm, and abscisic acid-induced phenotypic revertants were compared with respect to ethylene evolution, activity of tryptophan aminotransferase, and I1-"4Clindoleacetic acid decarboxylation. The modification of hormone balance in the wilty tomato mutantflcl is apparently responsible for the abnormalities of its stomatal behavior and morphology. This modification includes a reduced ABA level and an increase in the concentration of auxinlike substances and kinetin-like activity (13, 16). The reduced ABA level was suggested as the first of these three hormonal changes (7, 17) and seems to be the primary metabolic defect of this mutation.
IAAld: indoleacetaldehyde; IPyA: indolepyruvic acid; KG: a-ketoglutaric acid; RR: Lycopersicon esculentum cv. Rheinlands Ruhm; Trp: tryptophan.
inhibition are mediated by ethylene production in many plant species. Auxin induces ethylene production, and ethylene in turn induces the morphological symptoms. Ethylene production is also known to be induced by water stress (3, 4, 8, 22) .
In view of the knowledge reviewed above, we attempted to clarify in this work the following questions. (a) Does ABA affect auxin level through inhibition of IAA synthesis and/or enhancement of its breakdown? For this purpose, normal, mutant and ABA-treated mutant plants were compared with respect to the activity of Trp-aminotransferase, which is the first enzyme in the prevalent IAA biosynthetic pathway (10, 19, 21) , and [I-14CJIAA decarboxylation, which is the first step in IAA breakdown. (b) Are the mutant morphological symptoms, characteristic of auxin excess, mediated by ethylene? Ethylene evolution was, therefore, compared in normal, mutant, and ABA-treated mutant plants, as it was assumed that if ethylene is a mediator hormone in auxin action, its production should be higher in the mutant than in the normal genotype. Accordingly, ethylene production was expected to decrease in ABA-treated mutant (9, 13, 17) . Under high humidity (90-100%), these plants differ in ABA level only, as the water balance in the mutant plants is improved without a concomitant increase of ABA level (9) .
MATERIALS AND METHODS
The mutation flc was induced by x-ray irradiation of seeds of the normal tomato Lycopersicon esculentum Mill. cv. Rheinlands Ruhm (11) , which was used as the control genotype in the present work. Plants were grown in the greenhouse in aerated, 0.5 Hoagland solution (6 Neutral and acidic ether fractions of the reaction system were extracted, and the indole compounds were analyzed essentially according to Wightman and Cohen (20) . The extraction pH was set at 3.0, and paper chromatography was performed on Whatman No. 1, using the organic phase of the solvent system benzeneglacial acetic acid-water (2:2:1, v/v). The paper was developed with 0.1% DMAC in acetone-HCl (19) (Table III) . Auxin decarboxylation was similar in leaf discs offlc and RR plants. Somewhat higher proportion of the [l-"CJIAA was decarboxylated inflcA leaf discs. results suggest that the excess of auxin-like substances inflc is not caused by the reduction of auxin breakdown but by its enhanced synthesis.
Higher level of ethylene evolution was found (Table IV) inflc plants, as was expected in view of the larger amount of auxin-like substances present inflc, as compared with that in the normal RR plants (13) . This finding is in agreement with the results of experiments in many other plant species, which showed that increased levels of auxin in the plant tend to stimulate ethylene production (1). ABA effected a reduction of ethylene evolution in flcm plants, which may be explained, at least partly, by ABA effect on the level of auxin.
Tal (12) reported the appearance of symptoms characteristic of auxin excess in the developingflc plants. These symptoms include leaf epinasty, swelling of the upper stem, rooting along the stem, and pronounced apical dominance. The most prominent morphological symptom offlc plants in the present experiment was leaf epinasty. It is possible that at least the first three ofthese symptoms might be induced by the excess of auxin-like substances in the mutant, with ethylene acting as a mediator hormone, as suggested in other plants (1). Tucker (18) suggested that auxin may affect apical dominance in tomato in two ways: (a) by controlling the transport of cytokinins to the buds; and (b) by inducing the formation of ABA, which inhibits bud growth. At least the second mode of action does not seem to apply to the tomato mutant, in which ABA level is much lower than in the normal plants (13, 17) .
It could be asked whether the greater ethylene evolution from the mutant plants, as compared with the normal plants, may result from a greater diffusion of the gas due to the excessive opening of stomata (which constitutes the major diffusion pathway) rather than from a greater production of ethylene.
The fact that ethylene evolution from young mutant plants growing under hi humidity decreased to the normal level without a concomitant stomatal closure (verified by microscopical observations) suggests that it is not the greater diffusion through the stomata which is responsible for the higher ethylene evolution in the mutant but a greater production. The reduction of ethylene in the mutant under high humidity suggests that the water deficit in this plant plays an important role in ethylene production. Increase of ethylene production in plants subjected to water stress was reported in various species (3, 4, 8, 22) . However, in mature mutant plants growing under high humidity, ethylene evolution decreased, but not as low as the normal level. This fact suggests that water deficit is not the only cause for the higher ethylene evolution in the mutant. It may be thus concluded that ABA affects ethylene production in the mutant partially through its effect on water balance and partially through its effect on auxin level.
Contrary to expectations,flc plants grown under high humidity, in which ethylene evolution decreased, developed more pronounced leaf epinasty than mutant plants grown under normal humidity. This phenomenon, which is impossible to explain at the present stage, only suggests that ethylene is not the only hormone which controls epinasty. A scheme which describes the possible epigenetic sequence of gene action in the flc mutant and, at least partly, in two other wilty tomato mutants, sit and not, was suggested by Tal and Nevo (17) . An up-to-date scheme is presented here (Fig. 1) , which is based on findings of the present paper and the previous ones (7, 9, (12) (13) (14) (15) (16) (17) .
